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COMPLETE REMOTE CONTROL 
OF LING VIBRATION 
POWER GENERATORS 

AND SHAKERS 


i x FULL CONTROL READ-OUT. . . Comprehen- 
eee LEADER IN sive metering of remote Power Generator and 
shaker performance is provided plus easy 


RANDOM WAVE VIBRATION reading of all racked equipment. 


essential systems equipment. control within 
Ling Electronics (formerly LM Electronics) easy, instant reach. 


pioneered the design and manufacture of TEST PROGRAM CAN BE PRE-SET in any de- 
high powered electronically-driven equip- sired test schedule, tape programmed or se- 
ment and systems for random and sine wave lectively switched. 


vibration testing. Ling systerus are used in 
almost all major guided missile and jet 
development and testing programs. 


EYE LEVEL, FULL VIEW of shaker and test 
set-up. 


ABILITY TO EXPAND as new instruments are 
introduced. Panel space & wiring ducts are 
provided for future expansion of system. 


For additional information & descriptive literature 
address: Ralph B. Austrian, Sales Manager, 5120-E 
West Jefferson Bivd., Los Angeles 14, California. 


for random and sine wave vibration testingmm 
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The beneral 


Manager 
Opeaks... 


The Annual Technical Meeting of the IEE each April 
always gives rise to a surge of interest in the Society. Each 
year the meeting is followed by a number of new applica- 
tions for membership. The encouraging part of this has 
always been that the number has increased every year. 
True to the pattern, 1957 has been the best year to date. 
For three months following April we have averaged better 
than 50 new members a month, and our total membership 
has now risen to above 350. 


In comparison with older engineering societies, this is 
not an impressive total, and we are not going to brag 
about it. On the other hand, it is something which should 
give everyone connected with environmental testing a 
great deal of satisfaction. Only a few years ago environ- 
mental engineers were unknown. When the Science Sec- 
tion of the EEI was formed, scarcely anyone knew that 
such a branch of engineering existed. 


Today that is changed. The rapid rise in membership 
shows how eagerly engineers in this phase of activity 
wanted a professional forum and their own professional 
identify. 


How many members can we hope to have when we 
have reached maturity? No one knows, even approxi- 
mately, but everyone is now sure that our goal of 500 
for 1957-58 is modest, and entirely within the limits of 
possibility. The rate of membership growth has fallen off 
in August and September but this was to be expected. 
The effect of the April meeting had worn off and the 
summer vacation period was making itself felt. 


We can confidently look forward to further increase as 
the fall programs of the local chapters get under way. 


Competition is keen among the chapters to become the 
leading chapter in the Institute. This is the part of the 
program of IEE which has heretofore been lacking. With 
five local chapters either chartered or ready to become so, 
and with several others in the formative stages, we are 
now a complete national professional society, and we can 
confidently expect to meet and better the goal of five 
hundred members by next April. Let’s try. 


GEORGE D. WILKINSON 
General Manager, IEE and EEI 
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REAR ADMIRAL DUF: 
TO SPEAK AT | 
ANNUAL MEETING IN 19 


Rear Admiral George Dufek, Commander, U. S. Na 
Support Force, Antarctica, has accepted an invitation 
deliver a luncheon address next April 17 before the Secy 
Annual Meeting of the Institute of Environmental 
gineers in New York City, according to a recent annouy 
ment by Mr. Henry F. Sander, President of the Institw 
and Chief Test Engineer, Vapor Heating Corp. 

In the event that Admiral Durek has not returned to! 
United States following the completion of Operation De 
Freeze III in Antarctica by early April, a pre-arrang 
substitute speaker will take his place, Mr. Sander said. 


Partial Program 
According to Mr. Arthur Billet, Program Chairman 


the meeting, and Vice-President of the IEE for Local Chi 
ters, primary subjects for the two-day session are to| 


acoustic noise, vibration, radiation, climatic conditio® 


and explosion. Mr. Billet is Staff Engineer at Vick 
Incorporated. Mr. Billet said that the following porti 
of the program have been firmly committed: “The Sp 
Satellite and Space Travel,” Kurt A. Stehling, U. S. Na 


Research Laboratory; “Salt Spray Testing,” W. B. Yardy 


WADC (Wright Air Development Center) ; “Envin 
mental Equipment Used in the B-58 Development,” 
Kuzmickey, Convair, Fort Worth; “Radiation Effects! 
formation Center,” John R. Grimm, WADC; “Noné 
structive Testing in the Atomic Energy Field,” Gerold! 
Tenney, Los Alamos, N. M.; “Combined Effect of } 


chanical and Radiation Stress,” T. C. Helvey, The Mart 
Co., Orlando, Fla., “New Environments and Simulati® 
Methods,” W. A. Scholl, WADC; and three movies? 


“Design for Environment” (Air Force) , “Vibration Pr 
lems in the Design of Shipboard Electronic Equipme® 
(Navy) , and “Environmental Factors Affecting Relay 
of Electronic Equipment” (Navy). 

The complete program will be published in the Fil 
Quarter 1958 issue of the Environmental Quarterly, whi 
will be in the mail mid-January. 


Committee on Arrangements 


The overall Committee on Arrangements for the !! 
meeting is chaired by Mr. Roger J. Amorosi, Execut’ 
Vice President of the IEE, and President of Paramett 
Inc. Other members of the Committee on Arrangemet 
are: Facilities and Finances, Mr. John Cammarata, He 


Environmental Test Sect., Arma Div., American Boi 


Arma Corp., and Publicity, Mr. Norman Meyers, Proj 
Engineer, Stratos Div., 
Corp. 
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FOR HIGHEST ACCURACY AND SENSITIVITY USE... 


Hastings Jet-Vane is a rugged air 
velocity vane of solid cast aluminum 
for rooftop or tower installations. 
Range: 3-200 mph. Used with 
indicators or recorders. 


DIRECT, INSTANTANEOUS READINGS. ... 
UNAFFECTED BY TEMPERATURE VARIATIONS... 
IDEAL FOR REMOTE INDICATION OR RECORDING. 


Write Today for Complete Catalog Information 


Hastings Horizontally Non-Direc- 
tional Probe for accurately meas- 
uring extremely low range air 
velocities. Range: 0-30 mph. Ex- 
panded scale below 5 mph. 


Hastings Model G Air-Meter. Hastings Model B Precision Air-Meter for 
Velocity range: 0-6000 fpm. May measurements of highest accuracy. Dual- 
be used ideally in usually inaccess- scale meter with range up to 20,000 fpm. 
ible areas. Directional or non-directional probes. 


HASTINGS-RAYDIST INCORPORATED 


Hampton 22, Virginia 


Manufacturers of Hastings Vacuum, Pressure, Velocity and Flow Measuri Instruments 
ist Electronic Surveying, Tracking, Positioning and Navigati 
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rocket take-offs...to naval near misses 
...- to handling, transportation and rough landings 
of Signal Corps materiel. From our very good 
neighbor, Canada, comes this brief history of shock 


testing plus a description of current devices 


HISTORY 


Shock test machines were among the first instruments 
used in an attempt to produce laboratory conditions that 
simulate those met in the field. The need to simulate 
near-misses by torpedoes, mines, etc., resulted in the 
development of the naval impact machines. At the time 
this need was recognized, accelerometers capable of meas- 
uring the conditions were not available and hence em- 
pirical design methods were used. 


Investigators found that certain items of equipment sur- 
vived the high shocks produced by near-misses. These 
items were then mounted on test machines and the force 
of the impacts increased until failure resulted. The test 
condition was then stated to be slightly less stringent than 
this point. This method of machine design made correla- 
tion of tests from laboratory to laboratory very difficult 
and the philosophy of specifying a particular machine 
was adopted. As instrumentation improved, attempts were 
made to define the test condition, but the variation from 
test machine to test machine precluded this possibility. 
The high, medium, and low impact machines are develop- 
ments of this period. 


During World War II the need for shock machines 
capable of simulating lower accelerations became appar- 
ent. These were to simulate conditions such as handling 


MR. MILLS is in charge of the Environmental 
and Appraisal Laboratory at Canadian 
Westinghouse. He holds the Higher National 
Certificate in electrical (telecommunications ) 
engineering, The Polytechnic, Regent St., 
London, England, with endorsements in 
mechanical engineering, optics, acoustics, and 
mathematics. He has studied mechanical 
vibration at the Northampton Polytechnic, 
also in London. Mr. Mills is a member of the 
IEE, the Inst. of Electrical Engineers, Assoc. 
of Prof. Engrs. of Ontario, and the Canadian 
Industrial Management Assoc. 


C. A. MILLS, Canadian Westinghouse Company Limited 


Shock testing is now used for everything from jet and 


and techniques. 


shocks, transportation shocks, rough landings, etc. In th 
interests of rapid design and manufacture, many varieties 
of test methods came into use — for example, dropping 
from windows and gantries onto sand, spring, rubber, etc 
The U.S. military authorities later standardized their tes 
conditions. This resulted in the “medium impact machine’ 
named in specifications for testing both equipment and 
components. The spring type unit was also standardize 
for some components. 


Since the specifications called for particular test me 
chines and detailed test methods, the development of new 
types of test machines was discouraged. These machine 
had very wide tolerances on the deceleration produced 
for a given height and number of blocks in the case of the 
sand test machines. Thus the specifications gave approx: 
mate G figures and duration while stating definite tes 
methods. With these empirical test conditions, the ter 
dency on engineering was to work to large safety facton 
if a test waiver could not be arranged. 


With the advent of high performance airborne m* 
chines, both manned and unmanned, the weight facton 
became more serious. This meant that the practice 
beefing-up a piece of equipment to withstand shock hat 
to be stopped to remove unnecessary materials. Howevel, 
before safety factors could be reduced, two major question 
had to be answered: 


1. What is the actual airborne environment? 


2. What are the test conditions produced in the 
laboratory? 


Once these problems were faced, instrumentation mat! 
great strides, with the result that the actual conditions if 
piston aircraft became comparatively well known whi 
those in the jets are still under consideration. When the 
conditions had been measured, steps were taken to develo 
test machines capable of simulating these conditions. 
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and EQUIPMENT 


In the attempt to meet these defined test conditions, sev- 
eral new types of shock machines were developed, for ex- 
ample: lead block decelerators, hydraulic machines, and 
pneumatic machines. 

Naturally, in the development of test machines to meet 
these conditions, several variants of each type resulted. 
However, these variants are less serious than formerly, 
provided that the shock wave form can be measured and 
is similar from machine to machine. Also a prime requi- 
site of any test apparatus is that test conditions must be 
reproducible within reasonable tolerances. 


Purpose of Shock Testing 


An examination of these new requirements showed that 
shock machines could simulate: 

Normal operating accelerations, such as, jet take-offs, 
landings, maneuvering. 

Emergency landings where equipment must not come 
loose and injure personnel. 

High acceleration bursts of vibration, that is, transient 
conditions produced by rough engine operation, maneu- 
vers etc. 


Definitive Test Conditions 


A true definition of a shock wave can be given only by 
one of three records: Acceleration/time, velocity/time, or 
displacement /time. 


This record is necessary in order to completely analyze 
the test requirements and compare these with the simu- 
lated test conditions. In all three cases it is also necessary 
to define the bandwidth of the measurement system. 


Interpretation of Shock Waves 


To interpret a shock wave fully these factors must be 


considered: Rise and decay times, duration of pulse at 


mean acceleration, mean acceleration, and peak accler- 


ation. 


ts 
T 


Figure 1. Reference shock waveform. 
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Figure 2. Lightweight impact shock test machine. 


In the case of an idealized shock wave (Fig. 1), the 
acceleration is applied infinitely fast and maintained as 
a flat-topped pulse for a given duration and then removed 
infinitely fast. In this condition t, —t,; = 0. If this pulse 
is then analyzed it will be found that frequencies are 
present between the limits of infinity and \/4 = t,. If this 
wave were applied to a mechanical structure, all resonances 
would be excited within these limits and these vibrations 
would last for a period longer than T, this period being 
dependent on the damping in the system. There would 
also occur a unidirection deflection resulting from the 
acceleration. This deflection would initially be that pro- 
duced by twice the acceleration and it would then return 
to a deflection produced by the acceleration proper pro- 
viding the acceleration is still being maintained. This 
apparent amplification is present as the acceleration is 
instantaneously applied. 


In practice, however, these ideal conditions are not 
encountered and the state where t, and t, are both finite 
periods may be considered. In this case analysis will show 
that the whole spectrum from \/4 = t, to infinity is not 
excited but only a limited band of frequencies. The 
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Figure 3. Spring type drop tester. 


greater portion of the energy available will be expended 
in exciting resonances in the band between A/4 = t, 
and A/4 = t,. Since t, is now a finite value, the apparent 
amplification of 2 will not be present. However, the 
factor “infinitely fast” is a relative term between t, and 
t, where t, is the period of the resonant frequency under 
consideration. If t, » t,, then the acceleration is applied 
infinitely fast and the amplification becomes 2. 


If this ratio is varied, the following table results: 
t,/ty Amplification 
0 


0.2 


= 


3 


If one reaches the condition where t, » t,, then shock 
tests and sustained acceleration tests become synonymous. 
A centrifuge can then be used to produce the uni-direc- 
tional movement produced by a shock test in the case 
of a system with only one major resonance. In practice, 
systems normally have more than one major resonance 
and also the test engineer is interested in examining the 
effects of the transient vibrations produced on various 
parts of the system in addition to the uni-directional 
movement. Thus the sustained accelerator or centrifuge 


cannot be used in lieu of shock test equipment but rath 


the two tests are complimentary. we 

Shock tests can also be used to simulate high accele — 

tion transient vibration conditions, provided that pncesst 

shock test method is one where the rise time and dug none 
‘1 


tion are controllable. Many transient conditions are sud 
that vibration testing equipment cannot effectively simg Thre 
late conditions and hence this application becomes ingt the | 
portant. he val 

The rise time t- on a histrogram is effected by the bangeharact 
width of the instrumentation used and care must ypecceler 
taken to ensure that the definition of the test conditi@) The 
is not effected by this factor. This implies that the ban§pentar 
width of the instrumentation system must be widgwo in: 
enough to pass all frequencies present. 
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Specifying the Test 

The chief requirements of the specified waveform 3 
Repeatability; use of a waveshape that can be analy 
so that test results can be compared with actual con@l 
tions; and accelerations that are compatible with them 
met in practice. 

These factors can be achieved by using a wavefom 
that approximates an ideal shock, that is, a trapezoiiil 
wave with a finite time of rise and a relatively consti 
acceleration during the pulse. In practice, a pulse will 
a rise time of approximately 500 microseconds an@@ 
duration of 8 to 10 milliseconds will excite all i 
quencies in the band of 25 to 500 cps. In most structuit 
this will cover all serious resonances. 
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Figure 4. Medium impact shock machine—sand drop type. 
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easurement Techniques 


Virtually all types of acceleration, velocity, and dis- 
blacement transducers have been used at one time or 
hnother to determine the shape of the shock wave present 
jther in practice or in laboratory simulation. 


‘cel 
at 
/ simg Three main methods are in use in the general field 
es ingt the moment with other methods being developed in 
he various research laboratories. These methods are 
bangfharacterized by the type of instruments used: crystal 
ust ypecelerometers, strain gages, and indent accelerometers. 


itil The first two methods are in many cases compli- 
ban§nentary owing to the frequency spectrum covered by the 
wid@wo instruments. The crystal accelerometer with its very 
1igh resonance (10 to 30 Kc/s) will follow the most 
apid rise in acceleration liable to be encountered in 
peneral practice. This instrument, however, will not fol- 
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Figure 5. Typical waveform on medium impact shock machine. 


low a sustained acceleration even for a few milliseconds 
since the electrical signal generated is dependent on 
changes in crystal compression produced by the effects 
i of acceleration on the accelerometer lead. Thus the out- 
) @put signal falls exponentially during any maintained 
) acceleration. On the other hand, the strain gage acceler- 
ometer relies on mechanical strain to produce an unbal- 
ance in the bridge circuit normally used and hence 
sustained accelerations can be measured from millisec- 
onds upwards. These instruments have the disadvantage 


with the result that very fast times of rise can not be 
followed. 


In practice, however, the test engineer is quite often 
interested only in frequencies up to 500 cps, and under 
these conditions either instrument will give satisfactory 
results. Experiments have shown, though, that for accu- 
racy the complete measuring system should be calibrated 
as an entity rather than by its separate components. If 
an upper limit of 500 cps is required, then the filter 
limiting this in the measurement system should be in- 
cluded in the calibration. 


(¢ ntinued on Page 19) 
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of having a resonant frequency usually less than 800 cps_ 


AEROTEST 
Serving industry 
with complete 
test facilities 


@ Environmental & Qualification Tests 
® Design Evaluation Tests 

@ Research & Development 

@ Production Sampling Tests 

e@ Test Equipment Design 

@ Inspection Methods & Procedures 

® Quality Control Analysis 


WRITE TODAY... for free copy of 
Aerotest’s new illustrated brochure. 
Full description of facilities, 
services, etc. 


laboratories, inc. 


129-11 18th AVENUE 
COLLEGE POINT 56, N. Y. 
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I, BEFORE CONSULTING GLIDE RULE, 
TERMINE ENVIRONMENTAL CRITERIA BY 
ANALYZING WEAPON SYSTEM OPERATIONAL 
CONCEPT, EQUIPMENT LOCATION WITHIN 

APON GYSTEM, AND INFORMATION 
CONTAINED IN MIL-@TD-210 AMD THE 
FOLLOWING BOCUMENTS: 
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Air Force Environmental Critical Slide Rule. From top to bottom: Front and back of 
outer sheath; front and back of sliding element. Only the upper third of the front of 
the slider is visible above the diagonal line. 


Environmental Quarterly 


cedu 
men 
boar 
shea 
page 
right 

wort 
refin 
mor 


U 
sear 
rule 
into 
ing 
forn 
Bra 
slide 

Se 
sibl 
equ 
stud 
inve 
etc. 
soul 
guic 

T 
grol 

Int 
equ 
met 
tior 
For 
fac 


Fon 


| 
DEVELOPED FOR WADC UNDER CONTRACT BY THE ENVIRONMENTAL exeviom, SOUTHWEST ~ 
POWER si: 10 MINUTES ‘ 
TEMPERATURE 
= 


* 

| Environmental Criteria 

R. K. HANKEY, Environmental Criteria Branch, Wright Air Development Center 

4 Air Force Tool 
| Available to Its 
Contractors 
: To assist designers and engineers in selecting test pro- 


cedures that will lead to environmentally suitable equip- 
ment, the U. S. Air Force has developed a form of card 
board “‘slide rule.” Front and rear faces of both the outer 
sheath and the sliding strip are shown on the opposite 
page. The assembled tool appears in the photograph at 
right. 

The Air Force does not consider this slide rule the last 
word, and invites comments of any kind, so that through 
refinement and revision the rule can become a more and 
more important tool in the environmental field. 


Under an Air Force study contract, the Southwest Re- 
search Institute, San Antonio, Texas, developed the slide 
rule during a three-phase program: arranging materiel 
into categories, analyzing available criteria, and synthesiz- 
ing the first two phases for presentation in the slide rule 
format. Mr. William Scholl, of the Environmental Criteria 
Branch, WADG, first conceived the idea of the condensed 
slide rule technique. 

So complex is the environmental field that it is not pos- 
sible to outline a set of test procedures for a category of 
equipments or even a particular equipment without a 
study of the operational concept of the weapon system 
involved, location within the system, protection provided, 
etc. Even so, the slide rule should prove invaluable as a 
source of both criteria and procedure references, and as a 
guide to the most applicable testing procedures. 


The three major categories appearing on the rule are 
ground support, aircraft, and guided missile equipment. 
In the selection of sub-categories, the contractor considered 
equipments likely to be used in the same environment, the 
methods by which equipments are actuated, or a combina- 
tion of these two into a system such as communications. 
pe ground support equipment, shelter was an important 

actor. 


(Continued on Page 10) 


MR. JOHN R. GRIMM, Asst. Chief, Environmental Criteria Br., 
WADC, since 1952, has been appointed to a position in the 
Programs Branch of the WADC Staff. Mr. Grimm has repre- 
sented the Air Force in the affairs of the EEI and the IEE since 
1953, and has been an active member of the Committee for the 
Handbook of the Environment. Mr. R. K. Hankey, author of 
the above article, has been designated as Mr. Grimm’s successor. 
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SLIDE RULE 


YOU CAN BUY 
ENVIRONMENTAL TEST 
EQUIPMENT 
WITH CONFIDENCE FROM 
MEMBERS OF THE 


Environmental Equipment Institute 


(See advertisements in this issue.) 


Alpha Electric Refrigeration Company 
American Research Corporation 
Bemco, Incorporated 

Cincinnati Sub-Zero Products 

Harris Refrigeration 

Hudson Bay Company 

International Radiant Corporation 
Murphy & Miller, Inc. 

Standard Cabinet Company 

Tenney Engineering, Inc. 
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DIRECTORY OF NEW IEE MEMBERSHIPS 


A list of those who have joined since the last issue of the Environ- 
mental Quarterly. Where home addresses are shown, company affilia- 
tions appear in parentheses. 


MEMBERS 


California 
——- J. BARANoFF, BJ Electronics, Borg-Warner Corp., 3300 Newport Bivd., 
anta Anna 
MERTON R. MILLER (Lockheed Missile Systems Division), 1570 Lloyd Way, 
Mountain View 
BENJAMIN X. VENTRESCA, Varian Associates, 611 Hansen Way, Palo Alto 


Connecticut 

THADDEUS AGUGUSTYN (American Research Corp.), 120 Allen St.. Terryville 
JACK SHAMROTH (American Research Corp.), 86 Seminole Circle, W. Hartford 
FRANK J. SKRET, Torrington Mfg. Co., 100 Franklin Place, Torrington 
Illinois 

J. R. Boye, Boyle Engineering Lab., 7280 W. Devon Ave., Chicago 31 

PAuL H. BRANDT, Murphy & Miller, Inc., 1326 S. Michigan Ave., Chicago 5 
WILLIAM J. CAREY, Murphy & Miller, Inc., 1326 S. Michigan Ave., Chicago 5 
RICHARD F. HAHN, Webcor Inc., 816 N. Kedzie, Chicago 51 

ROBERT W. T. OLSON, Boyle Engineering Lab., 7280 W. Devon Ave., Chicago 31 


Massachusetts 

MERWIN T. ANDERSON, AVCO, Lawrence 

JAMES M. Barry (Equipment Sales Co., Inc.), 285 Lynn Shore Dr. Apt. 75, 

ynn 

PETER CHERNEGA (AVCO Mfg. Co.), 81 Park St., No. Wilmington 

Joun W. GAHAGAN, Hansen Manufacturing Co., 244 Broad St., Lynn 

Puiip J. Kaminsky, (AVCO Mfg. Corp.), 26 Byron Ave., Lawrence 

ALFRED D. KocHEL, 81 Maple Ave., Andover 

James P. LABARGER, (Consolidated Electrodynamics Corp.), 13 Oneida Rd., 
West Acton 

T. (AVCO), 6 Willard Rd., Reading 

KENNETH B. ReEIpy, ( Aerotest Lab.), 43 Quaboag Rd.. West Acton 

Harry D. WoopLey, Raytheon Mfg. Co., Wayland Laboratory, Wayland 

New Hampshire 

Josepu J. GAuDET, Sanders Associates, 95 Canal St.. Nashua 

JAMES WM. HAWKES, Sanders Associates, 95 Canal St., Nashua 

Davin E. HEMINGWAY, Richard D. Brew & Co., Inc., 90 Airport Rd., P.O. Box 
339, Concord 

New Jersey 

HENRY CHANES (V. A. Snyder Co., Inc.), 161 Spring Lane, Paramus 

Ropert J. Dickie, Robinson Aviation, Inc., Industrial Ave., Teterboro 


New York 

FRED A. GEORGE, General Electric Co., 831 Broad St., Utica 

ADOLPH E. KRAWCEK, Crouse Hinds Co., Wolf & 7th North Sts., Syracuse 
IRVING M. RuDNICK (V. A. Snyder Co., Inc.), 7 Beebe Ave., Hempstead 
LEIGH E. St. JOHN, St. John Platt & Carlson, 99 Hawley St., Binghamton 


Oklahoma 


GEORGE R. Morris, Mid n Instr its, Inc., P. O. Box 7186, Tulsa 


Pennsylvania 
KENNETH W. MARTIN, Clifton Precision Products Co., Inc., Marple at Broad 
Clifton Heights 


GOVERNMENT AGENCIES 


ORDNANCE TANK-AUTOMOTIVE COMMAND, R & D Division, 28251 Van Dyke, 
Center Line, Mich. 
Rep: Milburn V. Bower 

HQ AIR RESEARCH & DEVELOPMENT COMMAND, P. O. Box 1395, 
Baltimore 3. Md. 
Rep: Lt. John B. Clark 

CANADIAN MILITARY ELECTRONIC STANDARDS AGENCY, 72 Queens St., 
Ottawa, Ontario. Canada 
New Rep: Eric W. Parrott 


ENVIRONMENTAL CRITERIA SLIDE RULE 


(Continued from Page 9) 


The slide rule also provides environmental criteria ret 
erences for ground support, aircraft, and missile equip 


MAXIMUM CAPACITY...MINIMUM SIZE 


for Environmental Testing 


Model A-120-2 

Compact 2 cu. ft. laboratory unit, with 
thermal capacity of 400 B.T.U.'s/hour at 
—120°F. For testing and storage at low 
temperatures . . . experimental applica- 


tions where moderately small capacity is 
needed. 


Member, Environmental Equipment Institute 
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Cincinnati Sub-Zero offers a complete 
line of chambers designed for testing 
under conditions of low temperature, 
high temperature, various altitudes, 
atmospheric pressures, and humidities 
or combinations of these in complete 
programs of pre-determined condi- 
tions. 


Specially-built, custom-designed units 
can also be furnished for specific pro- 
grams, complete with fully automatic 
controls. Their flexibility offers an ac- 
curate method of simulating varying 
conditions for pre-set time intervals. 
For complete details, write us and out- 
line your testing requirements. 


Write TODAY for Complete Line Catalog #102 


Cincinnati 


Reading Road at Paddock 


General Offices and Plant 


Sub-Zero Products © 


Cincinnati 29, Ohio 


ment, and a simplified chart for determining ram ait \ 
temperature rise. An instruction sheet is included with} j,,, 
each rule. des 
For additional information about this slide rule af A \ 
about Air Force environmental criteria, contact Comf) Wh 
mander, WADG, attention Environmental Criterag} put 
Branch, WCLOD-2, Wright-Patterson AF Base, Ohio, § of : 
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Model SU-120-4 fo 

An economical 4 cu. ft. all-steel unit #9) ap 


low temperature testing. Temperatt)) wi 
range and “pull down" is +80°F. 
—120°F., in 60 minutes. Capacity, # 


B.T.U's/hr. at —120° F. Has hermeti 
sealed refrigeration system, heating uw) 
observation window and other relat 
accessories. 
Wi 
re 
uy 
dc 
al 


Env. 


mental Quartet 


pete, 
| 
vom 
t 
Sd 
at 
Whi 
: 
} * 
—— 
- 
salt 
Mos 
7 
} 
! 
4 


ENGINEERING DEVELOPMENT 
=-BY CALCULATION OR TEST ? 


ulsa 
RICHARD RAVENHALL, JAMES E. FEE and 
‘Dyke GEORGE W. BISHOP, Bishop Engineering Company 
Environmental engineers are as interested as the 
authors in the question posed here: ““Where should 
analysis stop and testing begin?” Freely admitting 
the need for testing, these design 
engineers say, “Design something that 
can be calculated.” They seek the right balance 
between design man-hours and test man-hours. 
ia rel 
= When the development of a mechanical device is under- be thinking of the wrong theory. We have yet to see New- 
| With taken by engineers a rational allocation between calcula- ton’s laws disproved in the field of mechanical devices. 
tion man-hours and testing man-hours must be established. ' . 
ile of A vital question facing development engineers today is: The Choice Dictated by Economy 
Com) Where should analysis stop and testing begin? It is the We have indicated that the test procedure should be the 
iterial) purpose of this article to present the considered opinions final exam and graduation exercise while the analysis 
10. of several mechanical design engineers on this subject. should be the backbone of the development process. This 

The ideas expressed here have to do primarily with the choice is furthermore dictated by economy. We don’t be- 
development of mechanical devices in relation to environ- lieve that testing a piece of mechanical equipment can 
mental testing, in particular as illustrated by gravity produce as valuable results as can be obtained from a 
loading and vibration tests. reasonable amount of analysis when compared on the 

basis of cost. We qualify this statement by the term 
Two Methods “reasonable and we that both 

It is our conviction that mechanical engineers use de- analysis and test are necessary, but the proper amount of 

velopment procedures that lie between these extremes: each is what we wish to discuss in this article. 
1. “Build it and test it.” First of all, too many organizations overlook sufficient 
2. “Design something that can be calculated.” analysis and proceed to develop items by a costly test and 
We believe that the second approach is much more eco- revise program. Possibly the U. S$. Government's practice 
nomical with respect to both time and money. Also, of testing development prototypes before final acceptance 
Procedure 2 has been sadly neglected in the past in favor gives rise to a test and revision development program on 
f of Procedure 1. the part of the contractor as a logical method of complet- 
j Probably the “Build it and test it” predominance of Ing the peas. Wh mary! the reason, this expensive proc- 
| development engi ing has evolved from an influx of net 
pr ngineering has 
test engineers into design and development engineering We believe ‘hat some testing canbe valuable during the 
fields; to them this approach is rational and straight- design phase @evelopment it to 
forward. Also, the “Build it and test it” procedure may separate Such test would 
unit #9) appear as the only way out of a tight spot to the engineer be conducted to cont the calculations of to indicate 
erates with little analytical experience. the percent error in she caleulations. It should be appre- 
od 7 To appreciate Procedure 2 it is mandatory that engi- ciated now that sui aay would be a minimum when 
that have been obtained purely by calculation. When h 
relate SUicient confidence has been built up in calculation oryented ave been selected for the design. 
methods, it is possible for engineers to appreciate the Sometimes thevavailable data on a new material may 
wisdom of designing something that can be calculated not include all of the desired characteristics, and in such 
readily. Furthermore, we believe such engineers will insist case again @@@ds-invaluable. But it is a test of a com- 
upon Procedure 2 and will vehemently reject Procedure 1. ponent amd got of an entire piece of equipment. 

Almost every day we hear engineers say, “But this _ Whepagproagtype machine has been developed accord- 
doesn’t work according to the theory — and therefore ing tg the above method, a final test may indicate the 
analysis is useless.” Our answer is that the engineer must J (Continued on Page 21) 
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Model LHA-31-FS 


High-Low Temperature Chamber 
with Portable Altitude Testing Section 


Full program control on both temperature and altitude. The 8 cu. 
ft. altitude test unit is used for ambient altitude testing and can be 
inserted in the 31 cu. ft. temperature test chamber for low tempera- 
ture altitude testing. Designed for —100° F. with rapid temperature 
reduction and close temperature control. Altitude simulation is 
provided to 200,000 feet with controlled climb and dive. Humidity is 
controlled from 35° to 175° F., 20% to 95% r.h. 


Chest Type Low-Temperature 
Cabinet 


Available in sizes from 2 
to 30 cu. ft. net working 
space. Optional controls 
furnished to customer 
specifications. Tempera- 
ture range to —100° F. 
Capacity for rapid tem- 
perature reduction. 


Model L-3-TS 


Low-High Temperature 
Chamber with Controlled 
Humidity 


Supplied in sizes from 2 to 
100 cu. ft. net working 
space, these chambers 
operate to —100° F at rapid 
reduetion rate and 
com: adity 
mitrrough a range of 35 
175" at 20 to 99% r-h. Full 


controls available. 


Equipment available to meet U.\Si} 
testing. Electronic or pneumatic recé 
systems. Walk-in rooms, temperatute 
manufactured to specifications. Optio; 
aluminum or stainless steel. Rounded eo 
equipment. 


vt. specs for environmental 
ing. or indicating control 
hs and custom chambers 
ishes in hammertone, 
ers standard on all 


Since 1941 


CABINET COMPANY 


GENERAL TESTING 
LABORATORIES, INC. 


offers complete facilities for 
testing your products under all 
of the environmental condi- 
tions of MIL-E-5272A and 
other specifications. These fa- 


cilities include: 


Temperature-Altitude 
Humidity 
Acceleration 
Fungus 

Rain 
Vibration 
Explosion 
Shock 

Sand and Dust 
Salt Spray 
Sunshine 
Radio Noise 


Write or call us about your en- 
vironmental test problems — 
we will be happy to assist you 


in their solution. 


GENERAL TESTING 


LABORATORIES, INC. 
65 Washington Avenue 
Carlstadt, N. J. 
WEbster 9-6933 
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ntroducing 


The advent of World War IL gave tremendous impetus to the re- 


quirement for environmental testing equipment, and the founders 


of Standard Cabinet Company, with many years of experience in the 


application and design of commercial and industrial mechanical 
refrigeration systems, recognized the potential future of an infant 
industry. 


Early in 1942 they were called upon to design, build, and install 


environmental simulation equipment considered in those days to be 


extreme. This equipment was engineered and constructed so that it 


is still in operation at a major Government testing facility. 


During the ensuing years, Standard Cabinet Company has en- 


deavored to keep abreast of the ever-changing and increasingly difficult 


requirements. Their experience through the years of successfully 


manufacturing equipment for numerous applications designed to 


simulate temperature, humidity, and altitude has proved invaluable 


in the manufacturing plants of industry, in the research and develop- 


ment laboratories, and in agencies of the Government. 


The present plant location in Carlstadt, near the New Jersey exit 
of the Lincoln Tunnel to New York City, was selected in 1942 for its 
central location, availability, and service facilitation. 


The uninterrupted history of Standard Cabinet Company through 


years, including the readjustment period at the close of World 


{l, when environmental chambers were a surplus commodity, 
't to the distinction of being the oldest company in this 


ane ‘= b> same ownership and management. This has re- 
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STANDARD CABINET COMPANY 


This is the third in a series of sketches of the members 


of the Environmental Equipment Institute. 


sulted in continuous and progressive product improvement in design, 
performance, and reliability. 

The present plant of Standard Cabinet Company is modern and 
well equipped to design, fabricate, and construct cabinets, chambers, 
and walk-in facilities. Its product quality is evidenced by the repeated 
patronage of its many customers through the years, and the recom- 
mendations by these patrons to numerous new users of environmental 
equipment. 


During its fifteen years of uninterrupted history, and with accent 
on product improvement, the Standard Cabinet Company has success- 
fully developed and designed extremely difficult environmental ap- 
plications, as well as established a line of standard chambers. They 
have a research and development laboratory at their plant in Carlstadt, 
New Jersey, equipped for all environmental simulation requirements 
under MIL-E-5272A, and related specifications, and can thus observe 
the performance of their equipment under actual operating condi- 
tions. This operation has given the Standard Cabinet Company a 
unique opportunity to observe the difficulties experienced in the 
field and thus improve product design and reliability from the user's 
point of view. 

The Standard Cabinet Company manufactures a complete line of 
chambers in a wide range of sizes, including temperature, humidity, 
altitude, explosion, fungus, salt spray, sand and dust, rain, and 
sunlight. 


In keeping with the tradition established in 1942, substantial design 
and rugged dependability is always the first consideration. 
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MILLION 


Instrumented to Create 
Programmed Sequence 
of Climatic, Speed, and 
Altitude Environments 
Automatically. 


CHAMBER 


a Simulates Extreme Flight Conditicas 


pagers Effects on aircraft of conditions during take-off, strato- 
: ‘2 sphere cruising, and landing can now be observed by 
he, aye Douglas engineers in what is believed to be the only 
Pir $1,000,000 environmental test chamber in the United 
ws States. It is installed at Douglas Aircraft Company, Inc., 
Tulsa, Oklahoma. The new chamber will accommodate 

nea fuselage and wing sections as large as 12 by 18 by 12 feet. 


The chamber consists of two dome-shaped steel sections 

24 feet in diameter. The 70,000-pound top section is 18 

feet high and can be lifted 12 feet above floor level by three 

>) 18-inch diameter hydraulic jacks. The bottom section 
‘ extends 15 feet below floor level and houses both test 

vie equipment and instruments. There are 120 temperature 
pick-up points, 8 pressure pick-up points, sensing elements 
for chamber temperature and pressure, cooling coils, blow- 
ers, and all basic piping feeding into and out of chamber. 


Heart and brain of the complex system is the Fischer 
& Porter instrumentation, which accounted for 15 percent 
of total cost. The six pneumatic program-controlling in- 
struments are so designed that for any given combination 
of climate, speed, and altitude, it is necessary only to cut 
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FRANK P. HOUPT, Instruments Div., Fischer & Porter Co. 


a cam and put it in the program transmitter to obtail 
automatic control of the desired cycle. All instrumentation 
required for operation is in a 30-foot central control cor 
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ole, a portion of which appears at left in the photographs. 

Engineers have a high degree of control and flexibility, 
both for operating the present test system on existing 
ircraft and for possible future aircraft component testing. 
The bleed air, ram air, or altitude systems may be con- 
rolled either manually, automatically under steady-state 
onditions, or automatically under program-control con- 
litions. 

Three basic systems lead into the bottom section: the 
system that simulates air bled off the compressor of a jet 
pngine, the ram air system that simulates the air scooped 
rom the atmosphere, and the vacuum system that simu- 
ates altitude. These operating variables are recorded and 
‘ontrolled: 

Bleed air system—temperature from ambient to + 
1000 F, pressure from 0 to 250 psia. 

Ram air system—temperature from —100 F to 4-250 F, 
pressure from 0 to 30 psia. 

Vacuum system—temperature from —100 F to +250 F, 
altitude from 0 to 120,000 ft. 

Two other bleed air systems are available for production 
esting and development testing. Temperature control 
range in each is from ambient to 800 F, and pressure is 
rom 0 to 250 psia. For development testing, flow signals 
are indicated to an accuracy of 14 of | percent of instan- 
taneous flow rate. System pressures are observed on Press- 
I-Cell indicating instruments having 200-inch-long film 
scales with an accuracy of one part in 2000. 

Evacuation is done by two reciprocating 6500-cu.-ft.-per- 


(Continued on Page 27) 


THE ONLY INDEPENDENT 
COMMERCIAL ENVIRONMENTAL TEST LAB 
IN THE BOSTON AREA 


Acton Laboratories provide defense contractors, industry and 
government agencies with the most completely equipped en- 
vironmental testing facilities in the Boston area. Only the 
most modern, most precise instruments and equipment are 
used. Acton’s Environmental Testing laboratory is staffed by 
expert electronic engineers and technicians — supported by 
ae entire engineering and research group of Acton Labora- 
ories. 


Instrumentation and facilities conform to standard military 


testing specifications as well as tests for manufacturer speci- 
fications. 


Complete testing facilities for... 


* HIGH TEMPERATURE + LOW TEMPERATURE 
* HUMIDITY + ALTITUDE + MILDEW-FUNGUS + 
SALT + FOG & SALT SPRAY + SAND & DUST + 
EXPLOSION + SUNSHINE & RAIN + VIBRATION— 
HIGH AND LOW FREQUENCY + SHOCK + ACCELER- 
ATION + LIFE TESTS 


Write for free brochure containing complete details. 
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ACTON LABORATORIES, INC. 


5 MAIN STREET ACTON, MASS. 


PRODUCTS 


News of product developments are welcomed by the 
editor. Send releases to the Environmental Quarterly, 
9 Spring Street, Princeton, N. J. 


For more information, circle the key number on the Reader 
Service Card. 


1—Viewing glass units for environmental test chambers. Up to 
ten “lights” of glass thick. Tolerates differences from —100° F to 
+350° F. Thermoseal Glass Corp., Camden, N. J. 


2—New temperature test chamber, series 10, 10-cu ft work space. 
Low-cost chamber has single-stage and cascade refrigeration systems 
with hermetic compressors and air-cooled condenser. Compact. Re- 
quires single plug-in electrical connections. Four standard assemblies 
with temperature ranges of —40° F, —85° F, —100° F and —120° F, 
and +240° F and +350° F. Tenney Engineering, Inc., Union, N. J. 


3—Model 932 pressure switch for explosive atmosphere. Re- 
sponds to differential between two variable pressures or a variable 
and a reference pressure. Four classes of proof pressures from 500 to 
12,000 psi. Makes or breaks a circuit on varying pressures at any point 
within the adjustable range of the model selected. Operates in any 
position. Barksdale Valves, Los Angeles, Calif. 


4—Equibar, a unique gas-pressure transducer for high-speed 
measurement of pressures from 10-6 to 15 psi. Trans-Sonics, Inc., 
Burlington, Mass., claims Equibar useful as airborne transducer and 
as a laboratory tool for pressure studies and absolute vacuum pressure 
measurements down to 10-6 psi. 


5—Model S-8 transducer, variable-reluctance, dual-coil, diaphragm- 
type, for absolute, differential, or gage pressure. Designed for rocket 
engine test stand studies, blast wave measurements, etc. Ultra-dyne 
Engineering Labs., Inc., Albuquerque, N. M. 


6—WEATHER-LABS modified to include feed-through terminal 
blocks (all sizes) for testing electrical devices under various tempera- 
ture and humidity conditions when connected to external instru- 
mentation. Removable center mullion so that large units can be 
tested. Hudson Bay Co., Div. of Labline, Inc., Chicago. 


7—Calorel aluminized conductor wire has high resistance to heat 
up to 1500° F and no embrittlement temp. Same conductivity and 
temperature coefficient as nickel wires,according to Continental Wire 
Sales Co., Wallingford, Conn. Resistance is about 6 times that of 
copper. Increases 4 times in 1000° F. 


8—SLM differential pressure indicator (Model DPI-114) meas- 
ures both fast and slow transient differential pressures at any two 
points in pneumatic or hydraulic system, or on an aerodynamic model. 
Measures a 0.1 psi change at 3000 psi level. 0 to 50,000 cps. Continuous 
operation at 600° F. Can be converted to precision vibration indicator. 
Kistler Instrument Corp., N. Tonawanda, N. Y. 


9—Pressure pick-up, variable resistance-type, adds less than 0.004 
cu in. to volume of system under test. For use with liquids and gases. 
Excellent temperature stability from —65° F to +250° F. Standard 
Controls, Inc., Seattle, Washington. 


10—Chilling machine, Model 10L-2, used to achieve complete 
stability and maximum hardness in processing of metal parts. Six to 
45 cubic-foot sizes with configurations for sheets, bars, or odd shaped 
parts. Harris Refrigeration Company, Cambridge, Mass. 
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“Design for Environment” 


New Air Force Film Depicts Environmental Effects 
from Present to Era of Earth Satellite 


To orient technical personnel in the vital role of en- 


vironmental engineering in the development of weapon 
systems, the Air Force has produced a new color film, 
“Design for Environment.” 


Film SFP 385 projects the imagination from present- 
day weapon-system environments to those of the satellite. 
It animates known environmental effects and suggests un- 
known effects, and it outlines the present USAF Environ- 
mental Program. The role of the Air Force project officer 
or engineer in the solution of environmental problems in 
hardware development is also presented. 


Technical advisor was Mr. E. C. Theiss, Chief, Environ- 
mental Criteria Branch, Wright Air Development Center, 
and scriptwriter was Mr. Robert G. White, Air Photo- 
graphic and Charting Service. Industry scenes were shot 
at North American Aviation, Lockheed Aircraft, and 
Northrop Aircraft. X-ray footage was furnished by Roto- 


test Laboratories, and landing-gear drop scenes by Log 
heed; Kling Film Productions, Inc., produced the moyy 


The 16-mm sound film is unclassified and running tin 
is 33 minutes. Requests for prints should refer to SFP-3% 
“Design for Environment,” and should be forwarded | 


Civilian in Charge at one of these: 


‘HI 

Western Film Exchange Eastern Film Exchange om 
McClellan Air Force Base Marietta Air Force Station appl 
California Marietta, Pennsylvania or § 
Southern Film Exchange Midwestern Film Exchange Mr 
Orlando Air Force Base San Antonio Air Force Station JBnecti 
Florida 2100 N. New Braunfels Avenue Mid n 
San Antonio 8, Texas = 
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RADIATION EFFECTS he g 
INFORMATION CENTER resi 


Vice | 


The Air Force has established the Radiation Effedm’“ 

Information Center at the Battelle Memorial Institwéit 
Columbus, O., to make the latest radiation effects da 


Trea: 


available to the AF 125A Weapons System program, a Fol 
to Army, Navy, AEC, and other government agendg 
within the staff limits of the REIC. The next issue of Ui, 
Environmental Quarterly will carry a report on REIC tm@pive ¢ 


Mr. John R. Grimm, AF Task Engineer for the REI ms 
308 


ALPHA 


Member of 
Environmental Equipment Institute 


ELECTRIC REFRIGERATION CO. 
Environmental Chambers for — 
HEAT — COLD 


HUMIDITY — ALTITUDE 
Production and Custom Built Models 


ALPHA ELECTRIC REFRIGERATION CO. 
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IEE LOCAL CHAPTER NEWS 


Chicago is second chapter to be chartered 


‘HICAGO—At a formal meeting August 26, the Executive 
committee of the IEE voted unanimously to accept the 
:pplication of the proposed Greater Chicago Area Chapter 
or status as the second fully accredited local chapter. 


Mr. Steve Danko, of Motorola, attended the Executive Committee 
neeting as National Director representing the Chicago Chapter, but 
lid not sit in until the Committee had considered and accepted the 


upplication of the new chapter and was formally invited to participate. 


\t an earlier meeting, August 7, the proposed Chicago Chapter had 
net and elected the following officers, and these men now constitute 
he governing body of the new chapter: 


resident — Mr. John R. Boyle, Boyle Engineering Laboratories. 
Vice President — Mr. Edward A. Feldman, J. P. Seeburg, Incorporated. 
National Director — Mr. Danko. 

ecretary — Mr. Don A. Brosseau, Roth Manufacturing Corporation. 


Treasurer — Mr. Robert H. Jacobson, The Armour Research 
Foundation. 


Following the August 7 meeting, the new Executive Committee of 
he Chicago group held its first executive session. As an outgrowth of 
his meeting, a request was made to Mr. H. F. Sander, IEE President, 
or the IEE to hold its 1959 meeting in Chicago. The Chapter Execu- 
tive Committee also set wheels in motion to map a program of Chapter 


neetings for the 1957-58 meeting season. 


BOSTON — The proposed Boston Area Chapter, under the guidance 
f Temporary Chairman Robert J. Graeff, Equipment Sales Co., Inc., 
eld its first general meeting on August 13. Over 100 persons attended 
his meeting to make it the largest of its kind ever held. Speaker of the 
vening was Mr. Galt Booth, Chief Development Engineer of the 
1B Manufacturing Company. His topic: “The Future of Random 
lotion Testing.” The gathering was greeted and welcomed on behalf 
f the national society by the IEE Vice President for Fiscal Affairs, 
Mr. Harold C. Jones of Westinghouse Air Arm Division. 


Mr. Booth approached his topic with a review of some of the 
yurposes and objectives of random motion testing, developed a tabula- 
ion of existing specifications and trends, and by applying several 
issumptions about future performance requirements of interceptor 
nissiles, arrived at an approximation of what vibration testing spe- 
ifications may look like five to ten years hence. By comparing these 
andom motion specs with equivalent sine-wave tests, he developed 
onvincing arguments favoring the random type test as more eco- 
homical and practical. 

lhe Boston group expects to submit its proposed by-laws and make 
ormal application for a chapter charter by the time this issue of the 
“environmental Quarterly is distributed. 


Besides Mr. Graeff, the Boston Steering Committee includes: Mr. S. 


- Abbott, and Mr. G. A. Jenson, AVCO Manufacturing Co.; Mr. A. L.- 


orgensen, Raytheon; Mr. R. TI. Lowe, Barry Controls; Mr. R. F. 
lartini, Massachusetts Institute of Technology, and Mr. M. T. Tolf, 
\cton Testing Labs. 


The Membership Committee includes: Mr. E. Geolette, Massa- 
hussetts Institute of Technology; Mr. L. U. Hurley, AVCO Manu- 
acturing Co.; Mr. E. M. Kenuon, Quartermaster Research and 
Development; Mr. R. J. Schreiber, Raytheon; Mr. Jack Shamroth, 
American Research Corp.; Mr. L. Stafford, Raytheon; and Mr. Tolf. 


DETROIT — Just as this issue was going to press, the 
application for local chapter charter arrived at | E E 

aaquarters. Detroit is the third local group to make 
such application. 
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and now... 
complete 


RADIO INTERFERENCE 


and 


Test Facilities 


at 


netco 


INDUSTRY’S FINEST SINGLE SOURCE 
OF FULLY CERTIFIED, IMMEDIATELY ACCESSIBLE 


ENVIRONMENTAL 
TESTING 
SERVICES 


featuring... 


22’ x 10’ x 12’ shielded room 
and fully certified instrumenta- 
tion under the supervision and 
direction of U.S. Navy trained 
specialists. Tests are keyed to all 
phases of MIL-I-6181-B, MIL-I- 
16910, MIL-I-17623 and all other 
military and F.C.C. Proof-Test- 
ing requirements. 


Advanced environmental, elec- 
trical and functional test equip- 


_ ment performing to all phases of 


MIL-E-5272-A and other military 


and commercial specifications. 


A wide variety of power sup- 
plies; machine shop facilities for 
fixturing design and production 
and all other facilities to com- 
plete your test program at ONE 
location. 


Highly qualified, professionally 
trained and professionally expe- 
rienced staff of engineers, techni- 
cians and specialists on hand, 
accurately expediting your test 
needs to meet YOUR DEAD. 
LINE requirements. 


PHONE OR WRITE FOR FULL INFORMATION 


netco 


NEW ENGLAND TESTING COMPANY 


a division of 


YORK RESEARCH CORPORATION 
1 RESEARCH DRIVE, STAMFORD, CONN., Fireside 8-3088 
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MIL-S-4456 Shock Machine Calibrated 
to handle testing loads up to 400 pounds. 


Your requirements for special 
facilities or rapid service is 
available without sacrifice of 
reliability. Our Extensive engi- 
neering staff is available at all 
times for personal discussion 
of your environmental testing 
requirements. Quotations sup- 
plied immediately with no ob- 
ligation on your part. 


U. S. Government inspec- 
tion available at all times. 
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STING 


Vibration 

Humidity 

Salt Spray 

High Temp. Vibration 
Low Temp. Vibration 
Fungus Resistance 
Temperature Altitude 
Immersion 

Sunshine 

Altitude 


‘Associated Testing Laboratories provides a 
complete environmental testing service for 
Electronic, Electrical, Electro-Mechanical, 
Mechanical, Hydraulic and Pneumatic com- 
ponents, products and systems to all 
requirements of Government, ASTM and 


VIRONMENTAL 


... and all related tests 


Call or write for literature illustrating our facilities 


Testing Laboratories, Inc. 


121 CLINTON ROAD e CALDWELL, N. J. 3} Telephone CAldwell 6-7407 


High Temperature 
Low Temperature 
Temperature Shock 
Sand and Dust 
Explosion Proof 
Mechanical Shock 
Acceleration 

Fuel Resistance 
Rain 

Accelerated Life 


We maintain a completely 
equipped shop for con- 
struction of all fixtures and 
mountings required for 
your testing. 
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SHOCK TESTING 


Continued from Page 7) 


With extremely high accelerations (over 1000 G), 
normal accelerometer reliability tends to fall off owing 
to normally minor faults being magnified. On tests of 
this nature, the test engineer is normally interested only 
in the peak G present. This can readily be measured by 
using the indent accelerometer. This instrument uses the 
penetration of a steel ball into a piece of material as the 
indication of the force exerted. This indentation can be 
asily calibrated by use of compression machines and 
mormal hardness testers. This type of instrument has 
repeatable accuracy within the limits of Brinell Hard- 
ness tolerances. 


Mounting Jigs 


Great care must be taken in the design of mounting 
jigs to ensure that the resonant frequencies excited in 
hese do not color the results of the test. Since the whole 
pectrum is excited simultaneously the interaction of the 
arious resonances must be carefully examined. Ideally 
no resonant frequency should be present in the jig over 
mhe frequency band to be excited during the test. In 


Figure 6. Small lead block decelerator 
— used for calibrating transducers. 
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Figure 7. Large lead block decelerat>>. 


this consideration, the effects of the test sample on the 
jig should not be neglected. In practice one of the great 
boons to jig design is that weight is not usually a prob- 
lem (as in vibration testing where the power available 
may be limited) and hence jigs can be very sturdily con- 
structed. The effect of the mounting table resonances 
will normally have been borne in mind during the design 
of this part of the machine. 


TYPES OF TEST MACHINES 


High Impact Machine 


The lightweight impact machine is shown in Figure 2. 
The heavier units operate on a similar principle. The 
test sample is mounted on a metal mounting plate and 
the hammer raised to the height called for in the speci- 
fication. On release the hammer swings down and strikes 
the table a blow. This blow can usually be applied 
normal to the plate or upward through the plate. Since 
both the hammer and the mounting table are of steel, 
the impact has a very high acceleration but a very short 
duration. The accelerations are frequently up to levels 
of several hundred G but with a duration of only a 
millisecond or so. The impact normally produces a very 
high acceleration vibration, the damping of which is 
largely brought about by the sample mounted on the 
machine. The vibration frequency produced is usually 
fairly high on these types of machines and hence the 
loading effects produced on the test sample are virtually 
those due to repetitive ideal shocks. As a result of this 
factor, the lightweight impact machine cannot be used 
to simulate a known-acceleration-versus-time histrogram. 


(Continued on Page 23) 
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ENVIRONMENTAL EQUIPMENT 
INDUSTRY RECOGNIZED BY 
FEDERAL TRADE COMMISSION 


The manufacturers of environmental test equipment 
have been formally acknowledged to comprise a new in- 
dustry by action of the Federal Trade Commission in pro- 
mulgating trade practice rules for this field under the 
Commission's trade practice conference procedure. 


This step by the FTC represents the culmination of an 
active project of the Environmental Equipment Institute 
begun in 1953 shortly after the Institute was incorporated. 


A statement by the Commission appearing in the intro- 
duction to these new rules is quoted as follows: “The rules 
are directed to the prevention and elimination of various 


unfair trade practices deemed to be violative of laws ad- 
ministered by the Commission. They are to be applied to 


such end and to the exclusion of any acts or practices 


which suppress competition or otherwise restrain trade 

Preparatory to a report to the Commissioners that le 
to the final publication of the new rules this summ 
Mr. William Dixon, FTC attorney, conducted an ind 
try-wide conference in October, 1956, and a public hearig 
in April, 1957. 


The FTC does not initiate action in cases of alleg 
violation of its laws or of any actions in restraint of trai 
but must wait until it receives a complaint in writing, 


Members of the Federal Trade Commission are: 
man, John W. Gwynne, Robert T. Secrest, Sigurd Andd 
son, William C. Kern, and Edward T. Tait. For copies, 
the new rules, write Robert M. Parrish, Secretary, FT| 
Washington, D. C. 


Correction: Vol. I, Proceedings, Sec. Annual EEI Science Sect. Me 
ing, pages 69-70. Statement attributed to Mr. A. I. Dranetz shoul 
read: 


“There is in existence with a large east coast electronic manufactur 
a defense department contract to develop such a manual. If you w 
to know who it is, | can probably find out for you.” 


Temperature — Altitude — Humidity 
Self-Contained — Flexible 


Sand and Dust Chambers 
feature automatic dust 
density and temperature 
control, automatic temper- 
ature, humidity, air velocity 
and dust density indicators. 


Delivered ready to put in operation, this special walk-in test chamber required only 
power and water connections to begin simulated flight testing of electronic components. 

The chamber simulates altitudes from sea level to 100,000 ft., and automatically pro- 
grams temperatures from —100° F. to +300° F. and relative humidities from 20% to 
95% between 35° F. and 185° F. Whatever your requirements for environmental 
test equipment, consult American Research, designers and manufacturers of Altitude, 
Temperature, Humidity, Sand and Dust, Rain and Sunshine and other test facilities, including 
Liquid Chillers, and low temperature, high altitude cooling air simulation. 


AMERICAN RESTARCH CORPURATION 


FARMINGTON3 , CONNECTICUT 
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Air and Liquid Chillers for 
conditioning of any liquid 
or air to simulate accurately 
Operating pressures and 
temperatures. Rain and 

simulation equip- 
ment also available. 
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Do it the Modern Way 


Small chambers, 
large chambers, 
DEAN Evaporator 
Plates do a de- 
pendable job... 
measura- 

le performance. 


_ DEAN “Job Tailored” Stainless Steel 
vaporator Plates for your Altitude Te 


Chambers and Cold Wall Boxes _ 


SOME OF THE LEADING FIRMS USING DEAN COLD PLATES 


Piates available in stain- 
less steel, monel, or zinc- 
metallized. Special cir- 
cuiting for brine systems. 


American R 
Bemco, Inc. 
Bowser, Inc. 
Carrier Cor 


American Instrument Co., Inc. 
esearch Corp. 


Refrigeration Systems, Inc. 


Frick Co. Standard Cabinet Co. 

Guardite Corp. Tenney Engineering Co. 

Harris Refrigeration Co. Trop-Arctic Temperature Products 
Hieatt Engineering Co. Webber Mfg. Co. Inc. 


Cincinnati Sub-Zero Products Hudson Bay Division of Labline, Inc. | Worthington Corp. 
Cook Electric Co. York Corp. 


International Radiant Corp. 
Write for technical data book 


DEAN PRODUCTS, INC. 1042 Dean St., Brooklyn 38, N.Y. STerling 9-5400 


NGINEERING DEVELOPMENT 


(Continued from Page 11) 


eed for revisions. Such indications will be qualitative, 
nd the engineer will know how much change is required 
n a particular member and why, since he will previously 
ave calculated the characteristics of the member and will 
now what was critical in it. 
This is the economical approach to development engi- 

eering. The examples below have been encountered per- 

Monally and have been largely responsible for our 

philosophy on this subject. 

Examples 

2 
{ engineers who relied on the “Build it and test it” tech- 
ique. Prior to fabrication the design was reviewed by an 

#ngineer who showed by calculations that the ejector link- 

Hse joints would not operate as desired since friction 
vould lock several of the joints, thus preventing motion. 
he group of engineers was unimpressed with this paper 
vork and stated that the only way to be sure was to “Build 
t and test it.” Fortunately, before fabrication, design re- 
‘slons were made as suggested, reanalyzed, and then final- 
zed in accordance with the calculations. This final design 
vas simpler and, needless to say, easier to calculate. After 
abrication, the vibration and gravity loading tests were 
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An aircraft bomb ejector had been designed by a group : 
n 


successfully passed, thus confirming the validity of the 
analysis. Further testing indicated that this ejector mech- 
anism would operate with even a slight increase in its 
coefficient of friction. But it was also proved that the orig- 
inal design would have required completely frictionless 
joints to perform as per specification or that it might only 
have been able to operate with less than 1% of the re- 
quired loads applied. This would then. have, been com- 
pletely rejected. 


A chemical container was being Cesigned and developed 
on a sub-contract basis. The customer’s engineers were not 
convinced by the sub-contractor’s analysis, which indi- 
cated that some of the vibration and gravity loading test 
specifications were not compatible and should be changed 
before fabricating the first lot of containers. ‘The subcon- 
tractor’s design met all of the test requirements after fab- 
rication but far exceeded the one specification which was 
not compatible with the others. When the customer's engi- 
neers saw the calculations proved by the tests they insisted 
that the specifications be changed as originally requested. 
This inability to accept calculations for what they are 
worth thus resulted in excessive development costs and 
longer development time since this phase had to be per- 
formed over again. 


(Continued on Page 22) 
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New 


News of literature of interest in the environment field 
is welcomed by the editor. Send releases to the Envi- 
ronmental Quarterly, 9 Spring Street, Princeton, N. J. 


For copies of numbered publications, circle appropriate num- 
bers on Reader Service Card. 


1—New environmental test lab available to industry and govern- 
ment agencies. Electronic and electro-mechanical products and sys- 
tems. Technical Bulletin 58-116, BJ Electronics, Borg-Warner Corp., 
Santa Anna, Calif. 


2—Meter for measuring fluid flow under difficult conditions and 
at high temperatures and pressures. Hydraulic pressure of measured 
fluid “floats” turbine-type rotor. Rotor spins freely without slippage. 
Bulletin S-1. Potter Aeronautical Corp., Union, N. J. 


3—Catalog of environmental test chambers and other test equip- 
ment. International Radiant Corp., New Cassell, L. I., N. Y. 


4—Humidity-proof potentiometer. Model 228 carbon “Trimpot.” 
Operating temperature range —55 to +95 C; 0.2 watt power rating at 
50 C. Sealed against humidity, salt spray. Bulletin EN228/F/7. Bourns 
Laboratories, Inc., Riverside, Calif. 


5—Small-case instruments, temperature and pressure. Low-cost. 
Corrosion-proof, weather-proof fiber glass cases. Catalog 51-1450. 
Fischer & Porter Co., Hatboro, Pa. 


Handbook of Rockets and Guided Missiles, Norman J. Bowmiig y(t 
Perastadion Press, 10630 S. St. Louis St., Chicago 48, Ill. 328 pp., $63 


conti 

U.S. Dept. of Commerce Publications pom 

Order from Office of Technical Services, using the PB number shogpince 
(Continued on Page 28) esult 

‘his 

ENGINEERING DEVELOPMENT ests, 
(Continued from Page 21) amp. 

An automatic loading mechanism was being develop Th 


in a large company without any advice from the analytigjtffect 
section. Structural members which were subjected to qijhe t 
umn buckling loads had been designed with variable crog@lucec 
sections because the design “looked good.” Much later igjwith 
design was reviewed by the analytical section, more @ion | 
less as a formality. The non-uniform structural sectio 

required much time for analysis and accurate results we 

difficult to obtain. As a result it required several weeks@} Se\ 
analysis to prove which members were inadequate and jake 
indicate proper revisions. At this stage the revisions mgpf th 
quired much more redesign and in fact the developmer 
work had to be done over again for this phase. 


Conclusions 


The balance between test and calculation can opism 
logically be decided on the basis of minimum cost aJoun 
minimum time. In most instances a thorough cost accou}he : 
ing system where each of the two procedures has bedjjnd 


used would shed some interesting light on this subje@Jollo 
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takes. a little longer” 


TEMPERATURE 
CHAMBER 
ALL ONE CABINET 


“... the impossible takes a little longer.” 

Well, here it is — that impossible-to-do high 
and low temperature chamber —100°F to +- 
1000°F ALL IN ONE CHAMBER. 

Free working space is 24” x 24” x 24” and 
the temperature is measured on two recording 
controllers—one for —100°F to +- 300°F, the 
other for +- 300° F to +- 1000°F. IRC is equip- 
ped in Engineering, Design and Production skills 
to meet every Problem. Send us yours for our 
prompt Quotation. 
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HOCK TESTING 
Continued from Page 19) 

+ showilibince the test samples effect the results so greatly, the 
esults from different machines are difficult to correlate. 
‘his has resulted in the empirical method of specifying 
ests, that is, different heights for different weights of test 
amples. 


eloply The high impact machine is useful in determining the 
ilytialeffects of high-acceleration shocks on the performance of 
to alithe test assembly. High-acceleration shocks can be pro- 
ecro@mluced by such things as naval broadsides, near misses 
tertwavith mines, shells, etc. In these cases considerable vibra- 
ore @ion would be induced as in the test sample. 

ectio 
ts wee pring Type Machines 

eeks@™m Several types of shock machines have been devised that 
and@gnake use of coil springs as the decelerating agent. Some 
ons mp! these have been recognized by specifications as stand- 
ypmemrd test machines, for example, JAN-S-44 (Relays) . 


The simplest design is the table shown in Figure 3. 
oil springs are mounted on the under surface. When 
he table is released by means of a “bomb release” mecha- 

n OMMiism, the table falls and the springs strike the solid 
st am Foundation of the machine. The springs are compressed, 
CCouNhe stiffness of the spring producing the resisting force 
S bend the resulting deceleration. With this method, the 
ubjeqollowing equation gives the acceleration (a) in G units 
ENwevhere h is the height of the drop and X is spring com- 
ression. 
a= 2A/X 


With this type of tester the rise time can be fairly fast 
ollowed by a pulse of appreciable duration. To prevent 
idditional accelerations and deceleration, however, some 
Borm of a catching device must be used to prevent re- 
ppound. Rebound might produce fairly high level short 
luration shocks that could be undesirable. 

Band Type Machine (Medium Impact) 

The unit shown in Figure 4 consists of a flat steel table 
@nounted on a steel structure to which varying numbers 
1 wooden blocks can be attached. The whole assembly is 
ropped from a pre-determined height. During the fall 
he potential energy of the raised platform is converted 
lo kinetic energy which in turn is dissipated on striking 
he sand in the box. This dissipation results in a decelera- 
Hion of the test sample. By varying the number of blocks 
Binder the table the deceleration may be varied. This 


actor may also be varied by adjusting the height of free- 


all. The relatively large platform (3 feet square) en- 
bles large test samples to be handled. 


® With this machine the sand must be loosened and lev- 
welled carelully after each test. The loosening may be 
lone either by raking or by the use of bellows. When 
he loosening is done by means of a rake, a discontinuity 
curs in the calibration caused by energy still remaining 
n the table once the loosened sand has been packed. 
Chis resiaue must be dissipated in the packed lower 
ayers of sand. The point of the discontinuity is a func- 
‘on of the energy to be dissipated, that is, weight of the 
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test sample and the drop height. Unless the bellows used 
are such that the sand is raised at several points over the 
area of the sand box, the mass of sand is simply raised 
and then deposited back in its original position with very 
little loosening. 


The wave form shown in Figure 5 is a typical one 
although there is considerable variance in the detail 
shape and deceleration levels. Repeatability is virtually 
non-existent unless the operator is well-trained and has 
participated in the calibration. Both the balancing of 
the table and the levelling of the sand are very critical. 
An imbalanced table or uneven sand will cause the table 
to strike so as to produce a double pulse where the pulses 


Figure 8. Typical waveform on lead block decelerator. 


may reach an extremely high factor. 


An examination of the waveform (Fig. 5) will show 
that this machine produces a relatively slow time of rise. 
The duration of the pulse is usually in the order of 5 to 
8 milliseconds. Considerable ringing is present owing to 
the deceleration being transferred to the test table at 
several points over a considerable area. The deceleration 
tends to vary during the period largely because of varia- 
tions in sand density and the lack of flow in the sand. 
This means that the band of frequencies excited is 
limited on both extremes. 


Calibration tests on this machine have shown that 
decelerations over the range of 15 to 100 G can be pro- 
duced with durations of from 3 to 8 milliseconds with 
a repeatability on deceleration of about + 20%. 


Lead Block Decelerator 


The unit shown in Figure 6 is a small drop tester 
used for the calibration of transducers. In this case the 
transducer system is taken to include the basic transducer 
plus cathode followers, filter, and recorder. Although 
only a small unit is illustrated, similar units have been 
built capable of coping with loads up to several thousand 
pounds. The larger unit shown in Figure 7 is one under- 
going construction at this time in our Environmental & 
Appraisal Laboratory. 


The units consist basically of a table well ribbed to 
ensure a high resonant frequency. The spike in the center 
of the test table strikes the lead and the deceleration is 
spread to the table by the stiffening webs. The test table 
is released from a predetermined height and allowed to 
fall freely to strike the lead. The free falling factor has 
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a major effect on the waveform by eliminating bearing 
chatter owing to unbalances and mis-alignments and 
thus removing unwanted lateral vibrations. The energy 


repeatable to approximately + 5%. 


This type of shock tester can be calibrated from ba 


rinciples, provided that the height of drop is 
dissipated in these unwanted effects would make it im- P ines 8 ; te 

‘ : much greater than the depth of penetration. With th 
possible to carry out an absolute calibration of the drop age 

proviso, the deceleration in G’s is the ratio of the heigl 
8 . over penetration. Ideally, if calibration is carried out 

This type of machine capitalizes on a property of com- to the of 


If lead is struck at a relatively high impact velocity, it apply and height/penetration gives the actual G 
flows as a liquid. As with liquid, the penetration of the 
spike into the lead is resisted by the viscosity of the lead. 


This resistance is used to dissipate the energy present in i f 

the falling mass and hence produce a deceleration. 

For a cylindrical spike, the resistance produced by the 
viscosity of the lead acts only on the face of the spike. 
Because this is true, the deceleration produced by a given 
spike is constant regardless of the height and can be pawn 
given as so many pounds of force. As the height is varied, 

the energy to be dissipated is varied and hence the de- 

celerating force must be present for varying periods of 

time resulting in different penetrations. Thus both the 

level of deceleration and the duration of the pulse are 

controllable. In the case of a cylindrical spike, the decel- tastes 


eration is applied very fast, and the rise time of a typical 
shock wave such as shown in Figure 8 is in the order of 


ORIFICE MOUNTING TABLE 


MOUNTING TABLE 


250 to 500 microseconds. Once the calibration of the es | 
system has been completed, conditions, in general, are 7 Fi Ny 


PISTON 


Figure 10. Two forms of hydraulic shock testers. 


practice, however, the friction of the lead on the sides ¢ 
the spikes will prevent this bounce and will also senq 
to damp out any vibrations present in the spike. 

The unit shown in Figure 6 has been used te produ 
shock waves over the range of 20 G to 200 G on smil 
test samples. 


Once the constants of the lead being used are knows 
the shapes of spikes can be calculated to produce variow 
wavefronts. In this case the decelerating force against th] 


diameters required. The longitudinal position of tk 


In this way shock tests with specific bandwidths can } 
carried out and used to simulate transient vibrati0! 
conditions. 


The free fall type of lead block decelerator has tw 
major disadvantages in practice: 


Figure 9. Pendulum type lead block decelerator. point of impact, that is, the spike. This is essential 


projected area would be used to establish the variowy 


reference diameters would be governed by the time It} 
quirements of the waveform. The duration of the pul] 
can be controlled by the height of drop and the mas7 


1. The test sample must be located so that the cente ; 
of gravity is in line with the point of support and te) | 
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to ensure that the spike strikes the lead normal to 
the surface. 
9. The test sample falls a considerable distance to ensure 
that enough energy is present to give the correct 
deceleration when it is dissipated. This means that 
electrical power and monitoring leads must be long, 
with the result that noise may be developed and 
great care must be taken to ensure that leads are not 
broken. 
Drop towers have been built up to heights of 250 feet, 
and these problems would be very serious during a fall 
of this nature. 


Some lead block machines have been built where the 
test sample moves only a short distance. One of these is 
illustrated in Figure 9. In this case the hammer is re- 
leased from a specific height. It then swings down and 
strikes the test table via a hard rubber block. The table 
then accelerates until a spike on the front of the table 
strikes a lead block and the sample is decelerated. In 
this case, the test sample is subjected to a double shock 
—one of deceleration and one of acceleration. The result- 
ing problem is one of deciding which pulse caused the 


BLE failure. 

Other variants have the sample swung as a pendulum 
and striking a lead block. Others have a lead block 
swung as a pendulum, striking the test sample and pro- 
ducing an acceleration which is then dissipated at a 
much lower G in a separate retarding assembly. 

In all these variants the advantage of being able to 
calibrate from basic principles is lost with a resulting de- 

)pendency on a calibrated measurement system. The 
losses in the moving parts are considerably greater than 
those present in a falling device using bearings and guide 
rails and hence a less efficient machine results. In many 
cases, however, where a small movement, either linear 

ides) OF angular, is a prime requisite, these difficulties are 
)» sere OVercome and such a machine becomes a useful tool. 
aiid Hydraulic Machines 
) smal) Hydraulic shock machines have come into their own 
as limitations of the lead block decelerator becomes 
_& known, particularly with respect to pulses with longer 
now" duration than 8 to 10 milliseconds. For long-duration 
‘are’ ® pulses, the height of tower required to build up sufficient 
nst this energy with lead block decelerators is such that costs 
‘ario®™ become exorbitant. And the higher the drop tower, the 
of HE more difficult electrical monitoring becomes. The diffi- 
me Ie culty in handling large objects in a lead block decel- 
+ pul ) ¢rator also indicated a need for a means of producing 
ail shock waves with a horizontal movement. 
ration If pulses with a sharp time of rise are required, a pis- 
ton and orifice arrangement such as is shown in Figure 
10 is required. In this case, the hydraulic pressure is built 
1s tw) Up in the top of the cylinder. This pressure acts on the 
» surface of the piston exposed through the orifice. When 
centelll this pressure has been built up to the point where it 
ad tee exceeds the force necessary to move the test sample, the 
ental, P'8ton will move. When this happens the oil pressure 


will act over the whole area of the piston and a sudden 
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XPLOSION 
TESTS 


PER MIL-E-5272A 
PROCEDURES I AND Le 


{ 


The testing of components and equipments to 
the exacting requirements of MIL-E-5272A 
requires skill and experience. 


Here at United States Testing Company the 
facilities and personnel are readily available to 
support the efforts of your own test group, or 
if you so desire, we will set up and conduct 
your entire test program on explosion tests 
or any of the tests outlined by MIL-E-5272A. 


Call or write us for details 
without obligation. 


UNITED STATES 
TESTING COMPANY, INC. 


ESTABLISHED 1880 
2040 Park Avenue, Hoboken, N. J. 
BOSTON + BROWNSVILLE »* DALLAS « DENVER « LOS ANGELES 


MEMPHIS) « NEW YORK PHILADELPHIA 


PROVIDENCE *« SAN ANGELO 
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Menney FIRST IN ENVIRONMENTAL 
TEST EQUIPMENT 


Still the leader with 
the most advanced 
chamber designs 


Specifying Tenney environmental test equipment means specifying 
over a quarter of a century’s experience in design and manufacture. 
Looking back, it points up the fact that Tenney, pioneer manufac- 
turer of environmental test equipment, has the “know-how” and 
“how-to” gained from these many years of manufacturing to 
successfully meet the most stringent climatic requirements. 
Looking ahead, it promises to be an even greater challenge with 
requirements that are unheard of today . . . and Tenney promises 
to play an important role in future environmental developments. 
It would pay you to write Tenney today if you’re concerned with 
high and low temperature, altitude, humidity, explosion, rain and 
sunshine, or sand and dust testing. 


ENGINEERING, INC. 


1090 SPRINGFIELD ROAD, UNION, NEW JERSEY 
PLANTS: UNION, N.J. AND BALTIMORE, MD. 


SALES OFFICES: 
BALTIMORE; CHICAGO; 
INDIANAPOLIS; KANSAS CITY; 
LOS ANGELES; DALLAS 


NEW YORK; ST. LOUIS; 
SAN FRANCISCO; OTTAWA, CANADA 
OTHER PRINCIPAL CITIES 


“FIRST AND LARGEST IN ENVIRONMENTAL TEST EQUIPMENT” 


«variations in pressure will give different accelerations fom 


increase of the force acting on the test sample resul 
Since this large force is operating on the test sample 
high acceleration results. Because the change from }j 
ance to full force is very rapid, a wave front approxing 
ing an ideal shock results. The test sample is brought 
rest by similar use of an orifice at the limit of trayg 
With this mode of operation, the sample may be mov 
several inches with machines having movements up# 
24 inches for special applications. By variations in ty 
pressure, different loadings are accommodated. Similathy 


a given mass. 


When a specific waveshape is required, a metering ping 
is used in the orifice. Where a shaped metering pin 


used in lieu of a flat ended piston, the hydraulic pressunl 
acts on the projected area of the pin. As the area of th 


pin is increased, the acceleration of the test samplew 
increased. Thus by calculating the shape of the pin, th 
rise time of the shock wave can be made to conform 


a specialized requirement. The following accelerationgy 
can similarly be made to conform to the specific wave 


duration. By use of a similar metering pin, the sample 
may be brought to rest with a symmetrical waveform. 


This machine lends itself to a limited horizontal movil 


ment and can be used readily with units where comple 


electrical monitoring is required. Horizontal movemeniy 


also lends itself to simpler methods of rigging the tei 


sample. 


For large pieces of equipment this type of unit i 
preferable to the leadblock decelerator. For small item 


al 
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AIR VENT 
DECELERATORS 


Figure 11. High G pneumatic shock tester. 
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and shock. 


Environmental Testing For Quality Control, 
And Qualification of Electrical, Electronic And Electro- 
Mechanical Components, Sub-Assemblies And Assemblies 


If your requirements call for the extremes in altitude, 
temperature, acceleration, shock, vibration, humidity and 

other environmental conditions — Rototest is exceptionally 
well qualified to consult with you on your specific problems. 


CINE-RADIOGRAPHY 


Dynamic application of X-ray motion pictures to the study 
of behavior of electrical, electronic, electro-mechanical, 
hydraulic components, assemblies and sub-assemblies 
while under such environmental stresses as vibration 


Reliability 


RANDOM (WHITE) NOISE TESTING 


Sound Pressure Level: Ws 


Up to 150 db (re: .0002 dynes/cm*)- 
in test chamber 8”x8”x40” 
135 db in test chamber 40”40”x40” 


Frequency ish 50 cps to 10K Se 


--rototest laboratories, inc. 
2803 Los Flores Blvd., Lynwood, California 


such as components, the economics on the use of hydrau- 
lics becomes rather debatable. For larger units, high 
pressure fluid is used and personnel must be thoroughly 
trained in its handling. 


With suitably fitted control valves this same type of 
machine could readily be adapted to supply high-force, 
large-displacement, low-frequency vibrations to the test 
» sample. By suitably energizing these valves the oil flow 
can be modulated to produce the required waveshape. 


Pneumatic Machines 


Pneumatic machines used in shock testing are funda- 
mentally the same as the hydraulic types. Pneumatic 
machines, however, came into common use in the pro- 
duction of very high decelerations (10,000 G and higher). 
long before hydraulic units. 


A very common method of producing these very high 
G decelerations is to have a long air gun with several 
short slots near its base, as shown in Figure 11. The test 
sample is mounted on a projectile at the top end of the 
barrel. The projectile is a tight fitting piston designed 
) So that air pressure built up behind it will cause it to 
accelerate. The longer this acceleration functions the 
» higher will be the velocity of the projectile. 


As the sample moves along the barrel, the air moving 
in front of it escapes through the slots. As the projectile 


Fourth Quarter 1957 


begins to pass the slots, the flow of air is restricted and 
a back pressure starts to build up, retarding the projec- 
tile slightly. As soon as the slots are covered, the forward 
movement of the projectile is rapidly halted. This type 
of unit is a compressed air free fall type of unit where the 
energizing acceleration is considerably greater than 
unity. The decelerating force is not constant as with a 
lead block, however, but increases as the air pressure is 
increased, and thus a deceleration approximating a saw- 
tooth results. The duration is normally very short and 
peak accelerations up to 80,000 G have been achieved. 


As with hydraulic units, the level of the G factor in 
the shock wave can be controlled by the pressure of air 
used to accelerate the projectile in the barrel. 


END 


$1 MILLION TEST CHAMBER 
(Continued from Page 15) 


minute pumps. Evacuation capacity can be doubled for 
altitudes from 30,000 to 60,000 ft. by the addition of a 
steam exhauster discharging into a barometric condenser. 
Another steam jet booster provides for altitudes up to 
120,000 ft. 

The chamber was designed by Moffatt & Nichol, Inc., 
of Long Beach, Calif., and built by Walco Engineering 
and Construction Co., Tulsa, Okla. 
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(Continued from Page 22) 


Metropolitan New York — Philadelphia Area 
Climatic Extremes for Military Equipment, N. Sissenwing 


EN y | “ 0 N M ENTA l 7 A. Court, Office of the QMG, Dept. of the Army, Nov. 1951, 7 
$1.75. PB 121741. oo 

Devices for Damping Mechanical Vibrations, A Bibliograj ; 

SA [ ES 0 RGAN | ZATI 0 N M. Benton, Naval Research Lab., Dec. 1956, 101 pp., $2.75. PB Ii 

Measuring Field Handling and Transportation Condit 


(report on “Impact-o-graph, designed to record shock sustained 
shipping containers during rough treatment in the field), & 


Exclusive Representatives for: Martin, WADC, Nov. 1956, 32 pp., $1. PB 121866. 
° P Heat Resistant Paints for Rocket Launchers, T. Rice, 
CALIDYNE co. (vibration) Island Arsenal Lab., U. S. Army, Sept. 1956, 12 pp.. 50¢. PB 123 
Study of Ultra High Temperatures, C. S. Stokes, Research 
ENDEVCO CORP. (accelerometers ) of Temple Univ. for AF Office of Scientific Research, Nov. 1956, 3 
MURPHY & MILLER (chambers) ee 


Study of the Utilization of a Solar Furnace for High 7% 
perature Research on Solids, T. E. Tietz and N. K. Hiester, & 


QUALIFIED ENGINEERS TO DISCUSS AF Office of Scientific Research, Sept.9 
YOUR INSTRUMENTATION PROBLEMS 4 
A. JOHN DEEB 
Northern N. J. — Gilbert 4-1400 formerly General Manager . 
Philadelphia — W Alnut 2-3270 and Sales Manager 
New York City, Long Island — REctor 2-0091 


Has severed connection as of Sept. 15 with 


212-04 75th Avenue, Bayside, N. Y. 
75 N. Maple Ave. e Ridgewood, N. J. HOllis 8-6892 


BEMCO HAS SOLVED THE SALT SPRAY PROBLEM! 


Modern methods and materials have been incorporated 
into a salt fog chamber which takes the guess work and 
operating problems out of salt corrosion studies. 


Temperature Range: Ambient to + 160 F, + 2 F. 
Humidity Control: 95% RH, +5% 
Salt Solution Capacity: 5 gallons (24 hour run) 


Automatic cycling included for all MIL-E-5272A 
Humidity Tests as well as Salt Spray Tests. 


No obstructions in the removeable, non-corrosive, glass rein- 
forced, plastic test compartment. Heating equipment, water 
and air tubing and controls are enclosed within the cabinet. 
Standard sizes have 9 and 30 cubic foot test space. Other 
sizes available on special order. 


Bemco manufactures a complete line of test equipment for controlled 

Environmental Studies under all conditions of altitude, vacuum, 

temperature, humidity, sand and dust, salt spray, explosion, sun- 

shine and rain. Many types of chambers are available from stock 
| 2 for immediate delivery on a rental or purchase basis. 


BEMCO ENVIRONMENTAL TEST EQUIPMENT DESIGN AND MANUFACTURE 
11631 VANOWEN STREET NORTH HOLLYWOOD, CALIFORNIA MEMBER OF THE 
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SUBSCRIPTION ORDER 


Please enter my subscription to the Environmental Quarterly and bill 


at the rate of $4.00 for the next year. Start my subscription with the next issue. 
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BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in United States 


POSTAGE WILL BE PAID BY-— 
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... Allied engineering services for the complete job — 
which may also involve electrical, electronic, physical, 
and chemical measurements and determinations — re- 
quired by Military and your specifications. 


ETL is a completely independent organization, with a 
background of nearly 60 years of Testing for Industry. 


Over 65,000 sq. ft. of our well equipped laboratory is 
devoted exclusively to testing-services for Industry. 


To help you and your management explore the possibilities 
for relief from your engineering problems, ETL has just 
prepared a listing of services and facilities. It is yours for 
the asking. 


ELECTRICAL TESTING LABORATORIES, INC. 


2 East End Avenue at 79th Street « New York 21, N. Y. «© BUtterfield 8-2600 
CHEMICAL « ELECTRICAL * ELECTRONIC >< TESTING * INSPECTION 


PHYSICAL * MECHANICAL * ENVIRONMENTAL CERTIFICATION 
INCLUDING INFRARED SPECTROSCOPY, PHOTOMETRY, RADIOMETRY, SPECTROPHOTOMETRY AND PHOTOMICROGRAPHY 
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ENVIRONMENTAL TESTING 


We 


FOR MORE INFORMATION ABOUT THE TESTING, ENGINEERING, DESIGN OR 
DEVELOPMENT FUNCTIONS OF PARAMETERS, INC., WRITE TO: 


4 
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FUNCTIONAL TESTING 
Supplementing the normal services of an 
environmental test facility, Parameters, Inc. ig 
capable of functionally testing all compone: 
Parameters, inc. maintains a complete hydra 
electronic and mechanical test facility to prow 
a ‘one-stop’ testing organization. 


HYDRAULIC PUMPING UNITS mS 
Flows to 100 gpm 5 
Pressure to 5,000 psi dynam 
30,000 psi static 
Fluids JP-4, JP-5, Varsol MI 
0S45 MIL- -7808 
PRIME MOVERS q 
Power from 1/20 to 160 7 
trolled variable speeds. “7 
HYDRAULIC IMPULSE 
Per MIL-5512-A 
ELECTRICAL POWER 
: 400 amp, 3 phase, 60 Cps; @ 
d-c; 400 cps. 


INSTRUMENTATION — General electronic test equipment, 
ing recorders, oscilloscopes, meti™ 
oscillators. Transducers including 
meters, pressure transducers, ¥ 
couples and potentiometers. 


SPECIAL EQUIPMENT — Specialized equipment for testing! 
hydraulic closed loop systems } 
variable gain .servo-amplifier, siti 
generator, phasemeter, servo 
rotary and rectilinear 


195 HERRICKS ROAD 
NEW HYDE PARK 
NEW YORK 

Ploneer 6-0155 


= 

ih, 

T SPRAY: “Per MILES2TZA 
recording, indicating and controlling devices and 


